Aim-Proliferative activity of tumours reflects their malignant potential. In colorectal adenomas, a subjective impression of the number of mitoses is a criterion often used to assess the degree ofdysplasia. Since these subjective impressions of mitotic activity may lack reproducibility, the aim of this study was to perform an objective analysis. Methods-Mitotic counts were conducted in tissue sections of 59 colorectal adenomas. Ofthese, 20 showed mild, 20 moderate, and 19 severe dysplasia, according to blind duplicate assessments by two pathologists. Forty three were classified as tubular adenomas and 16 as "villous" adenomas (tubulo-villous and villous). The number ofmitoses, both per unit area of epithelium (area weighted mitotic counts, AWMC) and per colonic crypt (mitotic counts per colonic crypt MCCC), was scored in the most dysplastic area within the adenoma. Mitotic figures were counted using a light microscope (ocular x 10, objective x 40, NA 0 75), and the area of the glandular epithelium was measured using an interactive video overlay measurement system. Twenty glands per specimen were assessed. In the intra-observer reproducibility tests, the coefficients of error for the AWMC and MCCC were 4 5% and 7-4%/o respectively.
Results-For the AWMC a significant difference was found between mild and moderate as well as between mild and severe dysplasia, but not between moderate and severe dysplasia. The results of the MCCC showed the same trend, but the differences did not reach a significant level. Furthermore, cases classified as mild dysplasia were found that showed numerous mitoses, while cases classified as severe dysplasia were found with only very few mitoses. No significant difference in AWMC was found between tubular and villous adenomas. Thus the different malignant potential of tubular and villous adenomas was not reflected by a difference in AWMC. A seemingly strong difference for MCCC between tubular and "villous" adenomas appeared to depend completely on the difference in crypt size between these two groups. Conclusions-The area weighted mitotic count, rather than the mitotic count per colonic crypt, may be useful for assessing the proliferation rate in colorectal ad- The management of adenomatous polyps of the large intestine plays an important role in the secondary prevention of colorectal cancer, the second leading cause ofcancer related death in the western world. Patients in whom colorectal adenomas have been removed are, because of their assumed high risk of future colorectal carcinoma, submitted to an intensive follow up programme which includes repeated colonoscopies. However, this increased risk goes only for a minority of these patients.'
Identification of this specific subgroup at risk would enable more specific, and therefore more (cost-)effective strategies, in order to prevent colorectal cancer from occurring. This is even more important against the background of preventive population screening strategies.2 Because of the high prevalence of colorectal adenomas in patients over 60 years, these screening strategies would yield a very large number of patients to be taken under surveillance, thereby tremendously increasing the cost of such screening strategies.34 In this regard, it is important that several observations Means and 95% confidence intervals (CI) of the area weighted mitotic counts (AWMC) and number of mitotic counts per colonic crypt (MCCC) in colorectal adenomatous polyps grouped by grade of dysplasia and histological type In each specimen, the mean number of mitoses per colonic crypt (MCCC) and the number of mitoses per unit area of epithelium (area weighted mitotic counts, AWMC) were computed. In the intra-observer reproducibility tests, the coefficient of error for the AWMC was 4-5% and for the MCCC it was 7-4%. (fig 4A) . This picture persisted after stratification for grade ( fig 5) . The difference between tubular and "villous" adenomas in MCCC appeared to be * entirely caused by the larger crypt size in the latter (fig 4B and C proliferation in these lesions. Their recognition is probably easier than the classification of immunostaining as positive or negative. Besides, the use of some immunohistochemical proliferation markers like ki67 and PCNA is complicated by conditions with respect to tissue handling and fixation. 28 Furthermore, the immunohistochemical detection of proliferation linked proteins, the S phase fraction, and labelling indices only indicates that DNA replication is in process. Mitotic figures, however, mark cells that are actually dividing. Especially in colorectal mucosa this can be of considerable importance, since many DNA replicating cells could be lost because of cell desquamation before they complete their cell cycle, and therefore would not contribute to actual tissue proliferation.
Because of the heterogeneity of the epithelium-stroma ratio and of the degree of epithelial dysplasia within colorectal adenomas, we found counting the mitoses per field of vision (the mitotic activity index) unsuitable in this setting. As an alternative we considered the mitotic index (counting mitoses per number of nuclei). This seems very precise at first glance; however, not only is it a laborious method, but a precise count of the number of nuclei in a given colonic crypt is frustrated by the severe overlap of nuclei. Therefore we counted mitoses per unit area of epithelium. In our view, this method allows, at least in colorectal adenomas, a better assessment of the mitotic rate in the area of interest than counting mitoses per field of vision with a correction afterwards for the global volume percentage of epithelium in the adenoma (the volume corrected mitotic index)."
Using grade of dysplasia as a standard by which to evaluate the mitotic activity could raise some questions. Indeed, the grading system is highly subjective, and it can hardly be regarded as a gold standard. For this reason we started to evaluate objective measures ofthe changes in dysplasia of colorectal adenomas in the present study, as well as in some previous studies. [8] [9] [10] Furthermore, the grading system artificially disrupts a biological continuum into three discrete classes, falsely suggesting the existence of three discrete entities. Nevertheless, subjective grading is widely used to describe the changes in dysplasia, and any new method should be compared to it. Moreover, since the results of the present study refer to groups rather than to individual cases, the detection of trends related to the spectrum of changes in dysplasia is possible.
The results of an increase in AWMC as well as the MCCC from mild to moderate dysplasia, but not from moderate to severe dysplasia, parallel the outcome of earlier studies on nuclear morphometry in colorectal adenomas.89 This finding suggests that to a certain extent an increase in nuclear atypia in colorectal adenomas correlates with an increase in mitotic activity, which is in accordance with the common grading systems of dysplasia in colorectal adenomas.
The finding of adenomas classified as mild dysplasia but with a high mitotic density on one hand, and adenomas classified as severe dysplasia but with a low mitotic density on the other (see also fig 3) , could be explained in two ways. First, these adenomas could simply have been misclassified, since subjective grading does not allow classification of dysplasia with guaranteed precision. Although we cannot exclude the possibility that this could have happened in an individual case, another explanation is also possible. While not losing sight of the limitations of subjective grading, these results could point to the existence of adenomas that share many of the characteristics of mild dysplasia, but which have an increased mitotic activity, as opposed to adenomas sharing features with severe dysplasia, but which have a low density of mitoses.
From the point of view that proliferative activity could be an indication of the (pre-) malignant potential of adenomas, it was somewhat surprising that no difference in AWMC was found between tubular and "villous" adenomas. In fig 5 we show that this result remained the same after stratification for grade of dysplasia. The difference between tubular and "villous" adenomas found for the MCCC appeared to be caused entirely by the larger crypt size in the "villous" adenomas, as was shown in fig 4C. It has been suggested that the vast majority of colorectal adenomas grow too slowly to become harmful. 30 As a result, the few adenomas that would actually progress to a carcinoma are expected to show a high mitotic activity, so in a study like this not many of the adenomas investigated would show these features. In view of this, the finding of some cases with very high mitotic activity, irrespective of grade, seems interesting.
In conclusion, this study showed that the area weighted mitotic count in particular seems a useful tool for assessing the proliferation rate in colorectal adenomas. However, the different malignant potential of tubular and villous adenomas was not reflected by a difference in the AWMC.
